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As the number of workers on any given project
expands, production per worker goes down. That’s
the theory underlying Fried’s Law, expounded
here—

DON’T SMOTHER YOUR PROJECT IN PEOPLE
by Louis Fried
Title Insurance and Trust Co.

the early days of World
War II our rapid advances in
science and technology have
created an environment in which
it is necessary to undertake increas
ingly complex technical projects.
These projects have increased not
only in complexity, but in size and
the apparent required number of
people to accomplish the tasks
within a given period of time.
Among those areas in which this
phenomenon has been most notice
able is the effort involved in large
computer programing projects. For
example, the SABRE Airlines Re
servations System was reputed to
ince
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have over 400 programers working
on it at one point in time.
Managers, especially those pay
ing for these large technical efforts,
have become increasingly con
cerned with the rapid expansion of
the groups involved. It has been
noticeable that production does not
increase at the same rate as the
size of the group.
In 1959, C. Northcote Parkinson
humorously elucidated one aspect
of the case in his third law, “Ex
pansion means complexity and
complexity, decay.” While the third
law remains a good generalized
observation, Parkinson failed to es

tablish a sound scientific basis of
support.
In the special case of complex
technical projects, group size is in
creased in an honest effort to ac
complish the task. The rationale for
group expansion is as follows:

a. The task must be completed
before such time as its completion
would become meaningless due to
technological or economic obsole
scence.
b. The above target cannot be
met if the task is performed in a
linear fashion by one person.
c. Dividing the work into sucManagement Adviser

cessively smaller segments will al
low many people to work on the
project concurrently, thus reduc
ing the time to completion.

Fried's Law: Output per worker always decreases as the number of workers
on any given project increases, to the point where negative productivity
may result when the number of workers becomes excessive.

By repeated use of the above
logic, groups can be expanded at
an exponential rate.
Considerable field research in
data processing management has
led me to propose Fried’s Law:

There is an inverse relation
ship between effectiveness
(production) and group size
in complex technical projects
(such as programing, electro
nic design engineering, etc.).
In itself, the above law is a
reasonable generalization. How
ever, an analysis of the data
gathered through observation has
led to development of the formu
las for computing the productive
time and the per cent of productive
time of groups. The following
premises support these formulas.
People cannot be productive 100
per cent of their time for extended
periods of time. In the average or
ganization at least 25 per cent of
employees’ time is required for va
cations, sick-leave, personal time
March-April, 1972
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communicating until they reach an
upper limit of approximately 90 per
cent.
The frequency of communication
is dependent on the number of in
teractions available to each mem
ber of the group. Assuming that
there may be a two-way interaction
between each member of the group
and every other member, the for
mula for computing the possible
number of interactions (I) is:

EXHIBIT I

Interactions

_ K (K-l)
I =
2

Number of Interactions by Group Size

off, training, coffee breaks, and ad
ministrative and organizational
meetings.
In addition, a conservative aver
age of 10 per cent of employee time
FRIED
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management

and

is spent in non-productive status
due to late completion of activities
on which the employee is depen
dent, poor work scheduling, non
work oriented conversation, and
other forms of “idle” time.

management

Orientation time

Each new member entering a
group must communicate with
others about the task and ongoing
task-oriented communication must
take place.
In small groups (five or less) this
can take from 10 to 30 per cent of
his time. As the group size in
creases beyond five, members must
spend more and more of their time

where K equals the number of peo
ple in the group. As Exhibit 1, left,
indicates, the number of possible
interactions increases very rapidly
with small increases in group size.
In order to be as conservative as
possible, let us assume that until
the group reaches ten members in
size, the individual spends a maxi
mum of 10 per cent of his time in
communicating with others. How
ever, when the group size exceeds
ten each individual will spend .01
per cent more of his time com
municating for each member of the
group over ten. (This amounts to
an average of less than two seconds
per day per interaction.)
On the basis of the above, the
non-productive time expected is
25 per cent for vacation, etc.; 10
per cent for idle time; and 10 per
cent for time spent in communicat
ing. We may, therefore, estimate
that 55 per cent of each employee’s
time can be considered productive
time up to a group size of ten.
We may compute the per cent
of productive time by the follow
ing formula where:

Pt = productive time
T = individual employee hours
per work period
K = the number of people in the
group
then:
K(K-l)
Pt = K(T[.55 - .0001
2 ])

Solved for a group of 90 people
working a standard 40-hour week
(a total of 3,600 available hours),
Management Adviser

the result is as follows:

Pt = 90(40 [.55-.0001

90x89 ])
2

Pt = 90 (40 [.55 - .0001

4005

Per Cent of
Productive

EXHIBIT 2

])

Pt = 90 (40 [.1495])
Pt = 90 x 5.98
Pt = 538.2 hours
Also, we may compute the per
cent of productive time available
from any specific group using the
following formula, where:

Pp = per cent of productive time
K = the number of people in the
group
then:
Pp = 100 (.55 - .0001

K(K
-1)
2

There is a limited span of control
in the management of complex
technical projects. Therefore, large
groups engaged in these enterprises
are generally organized into many
small groups structured in several
layers of management. It may be
argued that organization into such
subgroups limits the number of
possible interactions between mem
bers.
There are, however, several fac
tors inherent in such organizations
that offset any potential reduc
tion in interactions. Some of these
are:

a. The new organization in
creases the time spent on each
interaction (and may actually in
crease the number of interactions).
b. As organizations acquire size,
depth, and formality, all communi
cations tend to be in writing with
multiple copies. Not only is
communication time increased but
the resulting memos must be filed
for future reference.
c. A hierarchy of managers is
created who become increasingly
less productive.

Conservative premises
It is almost unnecessary to em
phasize the conservative nature of
the premises used to create the
March-April, 1972

Per Cent of Productive Time by Group Size

formula. However, the formula
does assume that all employees are
honest, hard working, competent,
and present for work except for au
thorized absences. Factoring in dis
honesty, laziness, and incompetence
results in negative production over
most of the scale.
Exhibit 2, above, illustrates
the application of the formula for
computing per cent of productive
time over group sizes from ten to
100. As indicated, a group of 95
people could be expected to spend
10.4 per cent of its time on pro
ductive effort.
Furthermore, it is apparent that
a group of 20 people will generate

more productive time than a group
of 95.

Group Size
95
20

Productive Hours
(40 Hour Week)
395.2
424.8

Beyond 100 group members the
formula becomes less reliable, but
some large groups have been
known to enter the range of nega
tive productive output.
With recognition of the validity
of the above logic, Fried’s Law
should be applied in the planning
of all major complex technological
projects in the future.
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